It is generally recognized that the weights of organs, in proportion to body weight, show wide variations in animals of a given species, that they may differ in the two sexes, and that the ratio of organ to body weight changes with age or development. It has also been found that the weights of some organs, notably the endocrine glands, may be affected by other factors such as dietary and climatic conditions and by sexual activity and that some of these conditions tend to produce periodic or even cyclic changes in weight. These conceptions have been derived chiefly from observations on small groups of animals, studied under various conditions, and, usually, with especial reference to a particular organ or to the influence of some particular condition, so that at the present time there is no clearly defined conception of what this series of variations represents in mature animals of a given sex from the standpoint of consecutive changes affecting the animal organism as a whole over long periods of time. This aspect of the subject of organ weight is, however, of the foremost importance in the study of almost any phase of the problem of physical constitution.
In previous papers (1) we have reported results of weight determinations on a large group of normal rabbits with especial reference to mean values, distribution frequencies, constants which, in general, define the variability of organ weights, the probable limits of variation, and the relations that obtain between the weight of the animal and the weight of organs. Thus far, we have dealt primarily with normal standards but we have emphasized the fact that standard values must be used with extreme caution due to the occurrence of wide variations in weight, the time of occurrence and extent of which are unpredictable and for which the causes are still unknown.
As a means of providing a background for the consideration of more detailed aspects of the problem of the occurrence of variations in organ weight, it seemed desirable to approach the subject with a view to determining first, whether any significant variations in weight of an orderly character could be demonstrated and second, the general course of the variations observed. The purpose of this paper is, therefore, to report the results obtained from a study of the general trend of consecutive variations in mean organ weights of normal male rabbits over a period of 3½ years. The details of the changes observed from month to month and the cause of the variations in weight will not be considered at this time.
Methods and Material.
The material on which this report is based and the methods of investigation 'that were employed in collecting the data have been described in previous papers (2) . We have used results of weight determinations from 645 male rabbits killed in small groups between January I, 1922, and July 1, 1925. The animals of different groups were fairly comparable as to source, age, and breed; they were given a uniform diet throughout the period covered by the observations but it is not unlikely that the quality of the diet varied and there were some irregularities in the length of time different groups of animals were caged and held under observation before the final weight determinations were made.
The results are presented in the form of a table (Table I ) and a series of textfigures (Text-figs. I and 2). The actual weights of organs and the weights per kilo of net body weight are recorded in Table I on the basis of the mean values of 39 monthly groups arranged in consecutive order. I From these data we have plotted a series of (.partially) smoothed curves (Text-figs. 1 and 2) which show the trend of variations in weight from January, 1922, to June, 1925, inclusive, in the form of percentage deviations from the mean normal value. The method of smoothing that was employed is that of a moving weighted average using six monthly groups as the weighting unit according to the following formula:
t During the first few months of this investigation, a number of animals that had been used for some minor experimental test was included in the series for normal weight determinations. Subsequently, the data from all of these animals were excluded. In this way all results for July, 1922, were eliminated and the number of animals in other groups was considerably reduced, apparently without materially affecting the results. 1nl + m2 + ms + m4 + ms + m6 in which r~ represents the weighted total for N a given month and N the total number of animals for the 6 months period: By this method, major variations are brought out clearly and at the same time some indication of short period variations is retained which we regard as desirable in order to avoid giving an erroneous impression of smooth or perfect continuity.
RESULTS.
The results obtained and the data on which they are based are presented in Text-figs. 1 and 2 and Table I. DISCUSSION AND CONCLUSIONS.
The results recorded in Table I and Text-figs. 1 and 2 bring out a number of important points concerning the weights of given organs in normal animals, the relation of the weight of one organ to that of others, and the occurrence of variations in weights and relationships. A critical analysis of any of these points would require reference to data which, as yet, have not been presented, but we may refer briefly to a few conditions that are suggested by the smoothed curves in order to clarify certain features of the general tendency that is shown by these curves.
In the first place, there can be no question as to the occurrence of significant variations in the weights of many organs. During the period covered by these observations, it will be noted that all of the organs studied showed apparent variations in weight which assumed the general form of annual cycles. By reference to the tabulated values for mean weight (Table I) , it will be seen, however, that the actual variations in weight from month to month were not as uniform as the curves would indicate and that the exact time of occurrence of maximum and minimum weights were in reality somewhat irregular; For example, it is generally stated that the thyroid of animals is largest during the first 4 months of the year, or during the winter, and the curves for thyroid weights would seem to support this view. The figures in Table I show, however, that this is not strictly correct. Exceptionally low values may be obtained at this period of the year and very high values may be obtained for months during which the thyroid is supposed to be small. Perhaps the most constant condition shown by the thyroid, in this case, is the occurrence of low and 
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comparatively uniform values during the months of September, October, and November, and even in December, rather than the occurrence of high values from January or December to April inclusive. Moreover, it will be seen that the thyroid showed a late spring or early summer increase in weight with as much regularity as it did the more generally recognized winter increase which, after all, may be comparatively slight and of irregular occurrence and duration, with intervening periods during which the weight of the organ is small. These conditions are mentioned in order to make it clear that, while there is an evident tendency to the occurrence of cyclic variations in the weights of many organs with distinct seasonal relations, these changes do not occur with perfect regularity or in perfect confortuity with the (astronomical) progression of the seasons. At times, the departure from the usual course is very decided.
A second point to be noted is the variation in the magnitude of the change from year to year. This is again illustrated best by the thyroid which shows that, in addition to the annual cycle, there was a progressive increase in the magnitude of the values obtained over a period of at least 3 years. Scattered observations made during the latter part of 1921, which are not included in the results recorded above, indicate that the maximum weight of the thyroid for the winter of 1921-22 was approximately the same as that given for the winter of 1922-23; it may have been a little higher or a little lower. During the winter of 1924-25, the weight was lower than for the preceding winter but it was still high (see Table I ) and, while systematic observations were discontinued in June, 1925, sufficient data have been accumulated to make it certain that the weight of the thyroid increased during 1925-26 to a much higher level than any hitherto recorded by us. This applies to rabbits raised in our own laboratories as well as to those obtained from the usual outside sources which shows a widespread prevalence of a condition that might even be termed a goitrous enlargement.
If all of these observations are taken into account, the results obtained suggest the occurrence of a second cycle of weight variation extending over a period of years. The indications are that our observations may have been started at or near a period of minimum thyroid weight (a period of maximum weight for some organs) or at the turning point of a decreasing phase of a cycle and that most of our observations fell within the limits of an increasing phase, the maximum of which we are now approaching or have reached during the past few months.
A tMrd feature of the results to which attention may be directed is the suggested relation of the change in the weight of one organ to that of other organs. This is also st/own best by the relation of the curves for the thyroid to those for other members of the endocrine system but it will be seen that still other organs show something of the same relation to the thyroid. In general, it may be said that the weight curve for the thyroid stands alone while those for the other endocrines tend to group themselves together and to move in a direction opposite to that of the thyroid with a definite lag in the movements. Still, these relations are not entirely constant. At times, all of the curves are more or less parallel and move in the same direction or they display irregularities in their movements. There is, however, a definite suggestion of a coordination of movements and apparently the manner in which this coordination is effected is influenced to some extent by the actual as well as the relative positions of the organs with respect to the mean normal or zero line. Thus, during 1922 and the early part of 1923 there was an apparent tendency for the weights of all organs to converge toward the mean normal. For a time thereafter, weights were comparatively stable while movements were more or less parallel and in the same direction. But, with the subsequent marked increase in the weight of the thyroid, the curves for other organs continued their downward course, initiating a series of reverse movements which were very decided and clearly defined during the greater part of 1924. This series of changes was followed in time by a second period of comparative stability and parallel coordination of movements which differed in some respects from that of 1923. This apparent variation in the coordination of weights at different levels with respect to the mean normal illustrates the difficulty of attempting to deduce a general rule governing the relation of one organ to another.
Finally, attention may be called to the great difference in the magnitude of the variation in weight shown by different organs.
The changes exhibited by the heart, brain, kidneys, liver, and gastrointestinal mass are of an entirely different order from those of the endocrine glands, the testicles, and lymphoid tissues. This raises the question of the significance of the variations shown and, while it is not our intention to enter into a general discussion of this aspect of the subject at the present time, it seems desirable to refer briefly to the possible influence on organ weight of certain factors that are inherent in the material, namely, the age and weight of animals.
The curves for gross and net body weight in Text- fig. 1 show periodic variations similar to those of the curves for organ weight. The variations in these curves represent not only differences in body weight but differences in age as well and are due to unavoidable conditions of animal supply. For example, during the winter months the supply of fully mature animals is more abundant than at any other time; as the supply of such animals becomes depleted, it is necessary to use a larger proportion of younger and smaller animals during the spring, summer, and early fall. These conditions are repeated year after year; they are reflected in the body weight curves and undoubtedly do have an effect on the curves for organ weight.
The factors of age and weight are so intimately bound up with each other that we cannot attempt to make any distinctions at this time but some indication of the influence that might be expected from this combination of factors may be obtained from the correlation coefficients for organ and body weight (3) which were calculated without distinction as to age so that they are directly applicable to the present instance. On this basis, one would expect that the body weight factor would affect the weights of the heart, testicles, kidneys, gastrointestinal mass, and brain more than other organs as their correlation coefficients are larger, and a careful comparison of the curves will show that the curves for actual and relative weights of these organs do conform most closely with those for body weight. Moreover, the degree of conformity is roughly proportional to the magnitude of the correlation coefficients. The gastrointestinal mass forms an exception and the extent of the variation shown by the testicles is out of proportion to that of other organs in this group.
It is evident, therefore, that, in the case of the organs mentioned, the body weight factor is of considerable importance and may indeed account for the greater part of the variation shown. The liver appears to be less affected by this factor and a comparison of the curves for the endocrine glands and lymphoid tissues with those for body weight shows that the magnitude of the values and the movements of the curves are virtually independent of those for body weight. Still, it must not be assumed that the body weight factor had no influence on the results obtained for these organs as some of them show a fairly close correlation with body weight. On the whole, the results are in agreement with what might be expected on the basis of the correlation coefficients and it seems that, in the case of these organs, the influence of body weight was of subsidiary importance. There is some evidence, however, that, at times, the influence of this factor may have been such as to alter or mask the effects of other conditions and this possibility should not be overlooked.
It would appear, therefore, that the results recorded above give a composite picture of variations in weight due largely to external causes. At the present time, we are not concerned with point to point variations or with the exact magnitude of the change in weight shown but with the general course of events and the occurrence of changes that are so clearly defined and of such proportions that their significance cannot be questioned. The course of events represented by this series of observations may not agree in all respects with what might have been found had it been possible to follow the weights of organs in a given group of animals over the same period of time, but the manner in which the investigation was carried out and the nature of the results obtained are sufficient to warrant the conclusion that the picture presented gives a fair conception of changes in weight and weight relationships that actually occurred at this particular time.
If we consider these results from the point of view of normal standards, it is at once apparent that no fixed standard of weight or relation can be established. Conditions that prevail at one time differ greatly from those found at another and thus far we have no acceptable basis for making discriminations as to the normality of the findings for one period as compared with another. It seems that the animal organism is subject to the influence of extraneous conditions which determine the relations that obtain and the changes in the weights of organs that must occur from time to time in order to maintain the health of the animal under changing conditions of life. Hence, weights and relations that would be regarded as normal for one period might be decidedly abnormal for another. Recognition of the occurrence of variations in weight as an essential attribute of organs and a knowledge of the extent to which the weights of various organs may be affected by environmental conditions is of fundamental importance in the study of problems of physical constitution from either an anatomic or functional point of view and is deserving of especial emphasis as the tendency at the present time is to stress standardization and conformity to rule rather than the occurrence of variations.
SUXCM~RY.
Records of organ weights of normal rabbits covering a period of 3½ years were analyzed with a view to determining first, whether any significant variations of an orderly character could be demonstrated and, second, the general trend of the variations that occurred.
It was found that many organs showed decided variations in weight which assumed the form of definite annual cycles. In addition, there was some evidence of a second cycle covering a period of years. These changes were most marked in the case of the endocrine glands (including the testicles), the lymphoid organs, and the liver.
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